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Abstract 
 
With the exploitation of new energy sources and the rapid development of 
electronic and information technology, the need for portable power sources increases 
rapidly, and the requirpments for lithium ion batteries with high performances become 
urgent. As a cathode material for lithium ion batteries, lithium iron phosphate 
(LiFePO4) with the olivine structure is a promising candidate of cathode materials for 
high-energy batteries used in electric vehicles because of its relatively high capacity, a 
perfectly flat voltage at 3.4V (vs. Li+/Li), good cyclic stability and thermal stability, 
low cost and environmentally benign. Since the synthetic technology has great 
influence on the electrochemical performances of LiFePO4, investigation on the 
reaction mechanism and kinetic behavior during the formation of LiFePO4, will be 
helpful to the optimization of synthetic conditions and the application in mass 
production. 
In this study, LiFePO4 cathode material with good electrochemical performances 
was successfully synthesized by CO reducing Fe (III) precursor. The structure, 
morphology and electrochemical performances of such LiFePO4 material were 
characterized by many research methods, such as X-ray diffraction (XRD), scaning 
electron microscope (SEM), charge-discharge tests, Fourier transform infrared 
spectroscopy (FTIR) and X-ray photoelectron spectroscopy (XPS). 
Temperature-programmed X-ray diffraction was employed to investigate the reaction 
mechanism and kinetics during the formation of LiFePO4. The main results are given 
as follows: 
1. The sintering temperature of the reaction and carbon coating methods were 
optimized in this study. The results show that the materials synthesized at 550°C and 
then heated with sucrose at 600°C for 2h delivered the best electrochemical 
performances. The effects of LiOH and FePO4 ratios in the precursor on the structure, 
morphology and electrochemical performances of the materials were studied. The 
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reduce Li loss effectively during the firing process, without changing the crystal 
structure of the products. It was demonstrated that the LiFePO4 material synthesized 
with 5% excess of LiOH in the precursor exhibited the best electrochemical 
performances, and its particle size was about 200 nm. By carbon coating, it could 
deliver a reversible capacity of 158 mAhg-1 at 0.1C discharge rate and has good 
cycling ability and rate capability. 
2. Temperature-programmed X-ray diffraction was employed to monitor the 
reaction during the formation of LiFePO4; Li3Fe2(PO4)3 was detected as an 
intermediate by analyzing the time-resolved XRD patterns. It was proposed that the 
overall reaction involves two steps: LiOH reacted with FePO4 to form Li3Fe2(PO4)3 , 
which is subsequently transformed to LiFePO4 due to CO atmosphere. The kinetic 
behavior of the reaction was investigated by correlating the conversion ratio with 
integrated intensities of LiFePO4 peaks in XRD patterns. The results reveal that 
nucleation and their growth is the rate-determining step in the process of the reaction 
we studied and the activation energy of this reaction is estimated to be 89.44kJ/mol. 
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正极 反应 ：  L iM O 2            L i1 -x M O 2  +  xL i
+  +  xe
负极 反应 ：  nC  +  x L i+  +  xe              L ixC n
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锂离子电池具有以下突出的优良特性[2, 3]：[1]工作电压高：商品锂离子电池
的工作电压为 3.6 V，是Ni-Cd、Ni-MH电池的 3 倍; [2]比能量大：锂离子电池的
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